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(54) yCTPOI/iCTBO A^H PEMOHTA OBCAA- 
HOtf KOJIOHHbl 

(57) l43o6peTenue othocmtc* k peMOHTno-n30- 
* nnuMOnHbiM pa6oraM o6caAHWx KOTtoHM we<t>- 

Tera3dBbix ckubxmh aa« eoccTaHOBnenwa nx 
repMern^MOCTvi. Uenb - noQUiweMne HaAexHo- 
ctm ycraHOBKii MeTa/i/tv^MecKoro n/iacTwpfl 
(Mil). B KOpnyce ydpoftCTBa yCTaHoa/>enbi 
aneKTpoABwraTe/ibc peAy^opoM. ruAPonacoc 
u rMApouM/iwH/ip c rio/JbJM nopuineM m ldto- 
kom. noA Mfl Ha BaAy KOpnyca ycTaHoaneHa 
pacxaTbiBaioma* rom)Bica(Pr). B hh>kh^m m -ic* 



tm KOpnyca c BO3Mo*H0CTbi0 B3anMOA6viCTeMfl 
c MR pa3MemeH ynop c xeciKO CBRsan h wm c 
hvim npwBOAOM ero oceaoro nepeMemeHua. 
HaA PJ" pacno/iOJKeH aopHupyiomMrt KOHyc, 

yCTaMOB/ieMWUfc Ha WTOKe C B03M0XH0CTbK> 

B33HMOAertCTBna c Mn. npMBOA nepeMeme- 
HMftynopa Bbino/iHeH 8 BKAe AH<M>epeHui/ianb- 
Horo nopWHA. ycraHoe/ieHHoro b Kopnyce u 
o6pa3ytomero c ero CTenKaMH A^e KaMepw. 
0a«3 m3 icaMep ruApaaywMecKn cen33H3 K3H3- 
/iom c no/ioCTbK) HarMeTanviq, a Apyraa - APy- 

f HM KflHa/lOM C nOHOCTblO BC;>.CbJ83HMfl 

rviAPOHacoca. MeacAy co6oi* KaMepbi caaaaHbr 
K3H3/10M c pacnonoxenHbiM e hcm o6p8thwm 
K/»anaHOM co ujtokom. KoHyc, npoxoA« «o Mn. 
Ae<J>opMUpyeT ero a mmamhap w npw*nMaeT k 
peMOHTwpyeMovi Tpy6e. flepeMeiuaeMaA 
BC/ieA 3a KonycoM PT co3Aaer AonoriHWTenb- 
HyK) nnacTMsecKyK> fle4>opMaunio. npn aoctw- 
xehHH aepxHero no/ro»<eHvtft r>T cbohm 
topuom B03AC^CTByet «a iutok icnanaha, koto- 
pbiw oTxpuBfieT AocTyn pa604Bw iKHAKOCTtf U3 
K3Mepw H3A nopuiHeM no icaHany b nonocib 
ecacbiBaHMH r^APOHacoca. KonraKTHaa n/»o* 
maAb u yAep*w83K)mee ycmiue MD na ctchkc 
o6caAHOvi KOnOHtim AOCTarosMtJ a^« eroyAeP' 
xaHWJJ. 1 nn. 



Wao6peteHne ornocniCM k ycrpoi^CTBaM 
peMOHTHO-M30nnuuipHHbix paGoi oDcafl- 

hwx ko/iohh He<t>Tera30ewx CKBaxnM c uenb»o 

BOGCtaMoaneHvi* nx repMeTMHHOCTti. 

Ue^bio voo6peTe"Hfl ae/iHerca no6b*uie- 

M^e HaA^HOCTM ycraHOBKn Mera/i/wMecicoro 

n/iacrwpfl. 



Ha sepTe^e cxewainvno M3o6pa»ceHO 
npeA/iaraeMoe ycTpo^ciBO a^« peMonra 06- 
caAHOi^i ko/iohhw, npoAonbnwii paspe3- 

B ttw^MHApuMecKOM xopnyce 1 yctpOMCT- 
03. cnycKaeMoro b cKBajKnny na Ka6ene 2. 
pacno/iOKen 3/»eKTpoABnraTenb 3 c peAy* T °~ 
pOM 4. A0y^ ^|n y ^i^Ke P HWl?, r^APOHacoc 5 c eca- 



CbieatoiHMMn 6. HarHeiaienbuwMM 7 h peAy*- 
uviohhwm 8 K/ianaHSMM. .•wapou>mwmap 9 c 
no/ibiM nopumeM 10 v\ ujtokom 1 1 . An<P<t>epeH- 
uuianbHuA noptueHb 12, *Bflftioiutifccfl npviBO- 
AOm ocenoro nepeMeineHMH ynopa 13. n 
MeCTKO C HUM CBR33HNUM, AOpHVIpyKJiUMVi XO- 

Hyc 14 c noAnpyxuHeHHbiMM nnaoa»omnMu 
nnaujKaMH 15. pacxaTUBaiomafl ronosxa 16 n 
npoAonbHO-ro^pvipOBaMMwft MeTan/inneCKviM 
nnacrwpb 17. Pa6oswe nonocr* rnApou,nnnM- 
Apa 9 m nonoro nopumn 10 r^ApaBAwmecKwi 
C8fl3aHW Meamy co6ofl no Kawa/iy a- «epe3 ooa 
npy)KviHeHrtww 30nOTHMK-nepcxniOMaTe/ib 18» 
KaMepa. o6pa3oaaHHa« ciewKaMM xopnyca u 



ca nocTynaeT d xsMepy hsa AH<l><l>epeHUvia/»b- 
hwm nopujMeM 12 u paGonee txasnewe nepea 
ynop 13 yAep*waaeT np0AonbH0-ro$pwp0B3M- 
wbiw Meva/i/iMHecKMM n/iaciwpb 17. Hpn 3T0M 
5 o6paTHb4fi Knanan 19 aaxpuT. 

Iloc/ie Aoc™>KeMHR HeobxoAWMoro Aaoie- 
hm« noAnpyxwHeHMbii^ sonoTHMx-nepexnKOMa- 
ienb 18 nepeMecTMTCfl bhm3 ao ynopa. 
oTKpwBa^ AOdyn pa60Mei4 **akocth no K3na- 
10 yiyanoA nopweHb 10 rHApouw/i.MHApa 9, 

JDlopHnpyMDiAviPi Konyc 14, npoxoAfl no 
nnacrupK) 17, 4>opMwpyeT ero e qunwHAP m 
npwxuMaei x peMOMTupycMOrt TpV6e. a ero 
n/iaaaK>mne nnatuxw Kanw6py*n . co3AaB3fl ra- 



KdMepu, UUUaJUOdnnaM liv^no**"" -^^K' • 7 " 



mcckm cBRaaHa no xaHanyJc no^ocibK) narne 
t3Hmh rwAPOHacoca. 

/\pyra« xaMepa. o6pa30B3HHaa creHxaMM 
Kopnyca u Aw^^epenuvianbMbiM nopwueM. 
rnApae/)i4MecKM CBJuana c nonoctbK) Bcacwaa- 
Htin rvtAPOHacoca xaHanoM#. 

B AW<t>'4>epeHUM3nbHOM nopujue A"* con* 
3u ofievix xaMep Buno/meH xanan c axcwanbMO 
pacnonoxanHbiM o6paTMWM xnananoM 19 c 
awcTynaiotuaM H3 Kopnyca ujtokom, B wcxoa- 
hom nono*eHMM xnanaH 19 3axpbiT m pasAena- 
eT icaMepu, o6pa30saHHbie 

Awct>tt>epeMuwanbHWM nopujMeM 12 co CTeHxa- 
wwKopnyca. BHyrpeHHflfl nonocTb ycTpowcTaa 
3anonneMa- pa6oneft xwAXQCTbKj m cxOMneH- 
cwpoBana c BHeujHew cKBaxuHHo* cpeAow 
anattMHHWM xoMneHcaTGpow 20. Aopnupyio- 
mwfi Konyc 14 m pacxaTuaaiomaa ronosxa 16 
yCTaHOaneHbi Ha xonue nonoro wToxa 11, npw 
3TOM,papKaTweaioiMa« ronOBxa KHHeMaTune- 
cxvi CBfl3ana c 3/iecrpoABMraTe/ieM 3 Mepe3 
T^necKonimficKUM Ban 21 Kopnyca. ycTanoB- 
neMHbtft H3 onopax KaHenvm e nonoM ujTOKe 1 1 . 
nopojne 10. CB«3aMHwvi c hum Ban 22 m nnawe- 
Tap.HW^ peAYXTop 4. Ha oany 22 ycTanoaneH 
3KCueHTpMK 23,cnyxamviPi npwBOAOM AByx 
HJiyH^cepoa rwiApOHacoca 5. 

npOAO/>feHO-ro<t>pvipoBaHMUft Merannnne- 
ckm n/i3Ctb*pb 17 e TpancnopTHOM nonoxe- 



3a AopMnpyK3iuviM KOHycoM 14 pacxaruBaio- 
ma» ronoexa 16 co3AaeT AononnwrenbuyKJ 
nnacTWHecxyro Ae^opMau^K) nnacTwpfl 17 no 

M3KpO- H MVlKpOHepOBHOCTflM BHyTp6 MH6^ 

20 CTenKw o6caAnort xonOHMW vi ynpOHH«eT ho- 
oepxHocTiibivi cno* BHy-rpeHMew noaepxHocTM 
n/iac7bip» 17, Dp* AOCTwxeHWM sepxHero no- 
nottenwa AopHnpyiOiuan ronoBxa 16 cbohm 
topuom B03AewcTByeT na ujtok xnanana 19. 
25 icaTopu& OTxpuBaeT Aoc-rvn panose* >kwaxo- 

CTH H3 K3MepW M3A A^^ )( 1 ) 6P eM ^ a/,bHb,M n °P~ 
ujkgm 12 no xaKany t b nonocTb BCacwaaHii« 
rwAPOHacoca, 

8 aTOM no/ioxeHnn KOMTaxTHart nnomaA^ 
30 n yAepxMBaioiuee ycunwe nnacTupw 17 Ma 
CTeHxe o6caAHoC^ koaohhw AOCTaTOSHW a/i« 
ero yAep>KMB3Mw« h An<t>4>epeHU*ianbHbJ(i nop- 
uieHb 12 BMecre c AopMwpyiomMM komycom 14 
Mp3CxaTbiBa»oiMew ronOBxow 16nepeMecTMTCfl 
35 BBepx. o6ecneMv»eaa nonMbtw «x swxoa vi3 nna 
CTUpP 17. 

nocneaaoepiueHviq pa6oTbi noycTaMOBxe 
nnacTbipft 17 anexTponpMBOAOM 3 o6ecneMw- 
Baetcfl ocBo6o>KAeHMe xopnyca npvi6opa ot 
40 cieMxn o6caAHoi^ ko/iohhu m 3aTeM ycTpovicr- 
bo TpaHcnoprnpyeTC« Ha noaepxHocTb 

CDopMyna n3o6peTcnn« 

YCTpOwCTBO AAA peMOHia 06C3AHOM XO" 



hmh pacnono)xeH Me^«y. i.e. ym^m ^no^TnnnnwBOfl c neiivxTODOM. rwAPO- 



AopMMpyKDmHM xonycoM 14 m ynopOM 13 

Ann 3axpenneHMH ycrpoCtcTBa b KonoHHe 

oho cwa6xeHo ynopMwMH ujnuncaMw unw sxo- 

P«mh {ne noKasaHbi). 

ycTpovicTBo pa6oTaeT cneAyomuM oopa- 

30M. 

Ha wHTepsane npoBeAennvi peMOHTMO- 
M3on«uMOHMUx pa6oT no xa6enK>2 exn^aeT* 
c* anexTpOABViraTenb 3. xoropbift nepe3 
axcueHTpwK23 npuBOA^ a Aertciene onyHxe- 
pw rviAPOHacoca 5n OAHoapeMenHD bo Bpame- 
hug nepea Banu 21 w 22 pacxBTuoaioiuyK} 
ronoe<y 16. nepnonaManbHO xopnyc 1 npn6o- 
pa 33HKOpwoaeTca o xonoHHe Tpy6. a 3aieM 
pa6oH3fl x^Axoctb no xananyaoT ruApOMaco- 



b H6M anexTponpuBOA c peAyKTOpoM. tmaPO- 
Hacoc m rwAPOU^nwHAP c ncrnbiM nopuineM u 
njToxoM. MeTannMMecxMvi nnacTwpt. ycTaHoa- 
nennyK) noA hum wa Bany xopnyca pacxaTUBa- 
50 tomyK) ronoBxy v\ pa3Meu;eMHbJPi b HU*Hew 
sacTw xopnyca c eo3MO)KHocTb>o aaauMOAewi- 
ctbmh c MeTannwMecxMM nnacrwpeM ynop. o t- 
nvtHdiomeecp T€M, hto, c qenbK> noBMiue- 
Hvifl H3Ae*H0CTu ycTaMOBXM weTannviMetxoro 
55 nnacTwpfl. oho CHa6*eHo jxecTKO c«fl3aHMbiM 
c ynopOM npMBOAow ero oceeoro nepeMeiue- 
wm w pacnonoKeHHWM hsa pacxatbieaioiAew 
ronoBxort AopHnpyiom^M xonyCOM. yCTaHos- 

/lSHHblM M3 lUTOKe THAPOUMAMHApa C B03NlO>K- 

MocTbK) B3anM0AevHcTsn» c MerannwHecxnM 
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nnacTbJpeM. oo/i icopnyca KMHeMaTtf^ecKw can- 
33H c 3neicrponpMBonoM, npMBOA oceeoro ne- 
peMeiqehMB ynopa awno/ine* b enfle 
AM4><t>©poHUMafltNoro nopujHW, ycTaHoe/ien- 
Horo b Kopnyce m 66p03yK)iuero c ero CTemca- 
mm ABe «aMepu, rwApaB/ivmecicvi cBaaaHMbie 

MOKAy C060* K8H8H0M C paCnO*0*eHHWM B 



m6m o6p3thum K/iananOM co ujtokom, npu 

3T0M OAM3 H3 KSMep TMApaBAHMeCKM CBfl3aH3 

c no/ioCTbio HarMetaMMH. APyaw " c no/ioctbio 
BcacbieaHMfl rHAponacoca, 3 AOpHnpyK)UXMM 

KOHyC yCtaMOa/ieM C B03MO»CHOCTblO r33hmo- 

AewcTBuq b BepxHeM no/ioxeHuw co ujtokom 
oCpaTHoro Knanana. 
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(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing strings 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
fimily affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the form of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. When passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid from the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing string is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, I, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 1 5, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 18, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 5, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1 , the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17, is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 



The device is operated in the following manner. 
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At the interval of repair and insulation operations, the electric motor, 3, is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into the 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 1 9, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 1 7, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid from 
the chamber above the piston, 12, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 1 7, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[see original for figure] 
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23rd day of January 2002. 

Signature, Notary Public 

OFFICIAL SEAL I 
MARIA A. SERNA \ 
NOTARY PUBLIC 
, In and for the State of Texas 

My commission expires 03-22-2003 
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Stamp, Notary Public 
Harris County 
Houston, TX 
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